background: Prognostic models for natural conception help to identify subfertile couples with high chances of natural conception, who do not need fertility treatment yet. The use of such models and subsequent tailored expectant management (TEM) is not always practiced. Previous qualitative research has identified barriers and facilitators of TEM among patients and professionals. The aim of this study was to assess the prevalence of those barriers and facilitators and to evaluate which factors predict patients' appreciation of TEM and professionals' adherence to TEM.
Introduction
In 50% of subfertile couples, no major cause for their unfulfilled wish for a child is found The ESHRE Capri Workshop Group, 2009; Brandes et al., 2011) . Almost half of those couples have moderate to high chances of natural conception and would benefit from expectant management (Collins et al., 1983; van der Steeg et al., 2007; Brandes et al., 2010 Brandes et al., , 2011 . These couples can be identified by prognostic models (Hunault et al., 2004; Steures et al., 2006; van der Steeg et al., 2007) . The prognostic model of Hunault predicts the chance of natural conception within 12 months and contains the variables female age, duration of subfertility, primary or secondary subfertility, sperm motility and referral status and performed well in external validation in a cohort of more than 3000 couples . In an randomised controlled trial, expectant management for 6 months in couples with an intermediate (30-40%) chance of natural conception, was as effective as treatment with IUI with controlled ovarian stimulation (COS) (Steures et al., 2006) . Based on these studies, expectant management is recommended in our guidelines in couples with a chance of natural conception of ≥30% for at least 6 months (NVOG: national guideline subfertility, 2011). Nevertheless, the implementation of prognostic models and subsequent expectant management in couples with a good prognosis, i.e. tailored expectant management (TEM), is poor, leading to unnecessary treatment (van den Boogaard et al., 2011a,b) .
Previous qualitative research has identified barriers and facilitators of TEM (van den Boogaard et al., 2011a,b) . Among subfertile couples, the barriers are lack of confidence in the effectiveness of natural conception, expecting immediate treatment after the fertility work-up, misunderstanding the reasons for expectant management and overestimating the success rates of treatment. Among professionals, limited knowledge and limited communication skills are experienced as the main barriers. Better management of patients' expectations is seen as one of the most important facilitators. Both professionals and patients indicate a lack of adequate patient information materials as a main barrier (van den Boogaard et al., 2011a,b) . Knowledge of the impact of these barriers and facilitators on patients' appreciation (defined as approval and understanding of TEM) of TEM and professionals' adherence to TEM is necessary to be able to implement TEM. Therefore, the aim of this study was to quantify the barriers and facilitators of TEM among patients and professionals using data from a nationwide survey and to analyse which factors influence patients' appreciation of TEM and professionals' adherence to TEM.
Materials and Methods

Study population
All subfertile couples who had been counselled for TEM for 6 -12 months from seven hospitals (two academic and five non-academic hospitals) from four different regions in the Netherlands were sent a questionnaire by post, 1 -12 months after they had been counselled for TEM. We included couples who were in their expectant management period of 6 -12 months. These couples could as yet not have conceived, they could have conceived naturally in the TEM period or they could have started treatment in the TEM period. Couples who started treatment after their TEM period were excluded from the analysis because we suspected their appreciation might have been biased by their failure to become pregnant and needing treatment.
All Dutch gynaecologists who were specialists in the field of reproductive medicine and registered as such with the Dutch Society of Obstetrics and Gynaecology (NVOG) were invited to participate. Next to that, all fertility doctors registered with the Dutch Society of Fertility Doctors (VVF) were invited. Fertility doctors are doctors who work in fertility care and had an in-house education in reproductive medicine. We invited the professionals to fill in an online questionnaire.
Setting
All 101 hospitals in the Netherlands do fertility work-ups and can advise TEM according to the national guideline (NVOG: national guideline subfertility, 2011). In the Netherlands, IUI with and without COS is performed in 91 hospitals. IVF and ICSI are performed in 13 licensed hospitals .
Questionnaire
The questionnaires for the patients were sent by post between December 2010 and February 2011. The questionnaire included a letter explaining the purpose of the study. To ensure the highest possible response rate, we used a short questionnaire (maximum 15 min fill in time), prepaid return envelopes and two reminder questionnaires (Edwards et al., 2002) . The two reminders were sent to non-respondents within a period of 10 weeks.
The link to the questionnaire for the professionals was sent by email in November 2010. The questionnaire itself was developed in surveymonkey.com and had also a maximum fill in time of 15 min. Two reminders were sent in a period of 10 weeks.
The questionnaires for both patients and professionals were based on previously identified barriers and facilitators for TEM (van den Boogaard et al., 2011a,b) . The barriers and facilitators were translated into statements and with each statement, the participant could choose between 'strongly disagree(1), disagree, neutral, agree and strongly agree (5)'. An example of a statement of a patients' barrier was: 'I have no confidence in a good chance of natural conception' and the couple could report their level of agreement with this statement (on a scale of 1 -5). An example of a statement testing a facilitator for professionals was: 'I think that a regular fertility meeting would improve my adherence to TEM' and the professional could report their level of agreement.
Both questionnaires contained three parts. The questionnaire for the patients started with closed and open-ended questions concerning baseline characteristics. The second part contained two closed-ended questions and five 5-point Likert scale items concerning expectations prior to the first consultation. The third part included interpretations of and experiences with TEM, divided into 9 closed-ended questions and 27 five-point Likert scale items. This last part also contained one question with a 10-point Likert scale concerning their appreciation of TEM. Both questionnaires were tested in a pilot. The questionnaire for patients was tested among five couples who had been counselled for TEM in two hospitals. The questionnaire for professionals was tested by two gynaecologists, three fertility doctors and two PhD students from two hospitals. The three parts of the questionnaires were well understood by all participants of the pilot study and therefore only minor modifications were made to the final version of the survey.
Statistical analysis
To quantify which barriers and facilitators the patients and the professionals experienced, the 5-point Likert scale responses were recoded into three point classification as 1, not agree, 2, neutral or 3, agree and the percentages per barrier or facilitator were calculated.
The barriers and facilitators were categorized per domain, i.e. the domain of the intervention, professional, the patient and the clinic (Cabana et al., 1999; Grol and Grimshaw, 2003) . For the statistical analyses, the sum scores for each domain were calculated. To assess the internal consistency of those sum scores, a Cronbach a was calculated for each sum score. If the Cronbach a was ,0.5 a factor analysis was performed.
The characteristics of the participants, hospitals and the sum scores of the barriers and facilitators were tested for univariate relationship with the reported appreciation of TEM (patients) and adherence to TEM (professionals). The reported appreciation of TEM and the reported adherence to TEM served as the dependent variable. To evaluate the influence of the pregnancy status of the couple, i.e. not pregnant, natural conception Survey of subfertility and tailored expectant management or treatment in the TEM period, we included this variable in the analysis. We considered variables with P ≤ 0.15 to be eligible for the multivariate variable regression analysis. Interaction analysis was performed between the variables included in the multivariate model and in case of significant interaction (P , 0.05) the interaction terms were included in the multivariate model. In the multivariate analyses the variables with a P , 0.05 were considered statistically significant. Statistical Products Service and Solutions (SPSS) PASW 18.0 was used for all analyses.
Ethical approval
Subjects did not undergo additional investigations or treatment. As assessed by the Institutional Review Board (IRB), Academic Medical Center Amsterdam, the study was not subject to the Dutch 'Medical Research Involving Human Subjects Act' (meaning that no formal IRB approval was needed).
Results
Patients
We sent questionnaires to 195 couples who had been counselled for TEM, of whom 142 (73%) returned their questionnaire. Of these 142 couples, 24 couples did not fill in the questionnaire: 16 couples had not been advised TEM, 5 couples declined to fill in the questionnaire without a given reason, 1 couple split up, 1 woman had surgery for endometriosis and 1 couple terminated their wish for a child. This left 118 couples that filled in the questionnaire of whom 31 (26%) couples were not pregnant in their TEM period, 54 (46%) conceived in their TEM period, 11 (9%) started treatment in their TEM period and 22 (19%) had already finished their TEM period and had treatment thereafter. The latter group (n ¼ 22) was excluded from the analysis because, as mentioned in the method section, their appreciation might have been biased by their failure to become pregnant and needing treatment. The flowchart of the patients is depicted in Fig. 1 .
Patient characteristics of the included couples are summarized in Table I . The mean age of the female and male participants was 32 and 35 years, respectively. The mean reported appreciation of TEM was 5.7 on a 10-point scale (Table I) .
The percentages of couples that experienced a barrier or facilitator are summarized in Table II . In the domain of the intervention itself a majority of the couples reported a lack of confidence in the desired effect of natural conception and were aware of the factors used in the prognostic model. Almost half of the couples reported a need for more instructions or information material for the TEM period. In the domain of the professional almost half of the couples preferred being informed about the option of TEM during the first consultation and one-third of the couples found it helpful if the chances of a natural conception were compared with the chances of a treatment-related pregnancy. Prior to the first consultation, a majority of the couples expected, to get a diagnosis after the fertility work up and one-third of the couples expected fertility treatment. Most couples had a positive or mixed first reaction on the advice for TEM. Understanding that treatment was not indicated and that good prognosis was the reason for TEM was reported by a large majority of the couples.
The Cronbach alphas of the sumscores of the domain of the intervention, the domain of the professional and the domain of the patient, were ,0.5. For that reason a factor analysis was performed and the following sumscores showed internal consistency: the sumscores 'Need for patient information about prognosis and TEM' (Cronbach a 0.83) and 'Complexity of the prognostic model' (Cronbach a 0.63). The sumscore 'Need for patient information about prognosis and TEM' includes the barriers 'a need for more instructions for the TEM period' and 'a need for information material about prognosis and TEM'. The sumscore 'Complexity of the prognostic model' includes the facilitators 'knowledge of the factors used in the prognostic model', 'knowledge that good prognosis was reason for TEM' and 'understanding that with good prognosis, treatment was not indicated'. The domain of the clinic contained only one barrier, so for this domain no Cronbach alpha was calculated.
The univariate analyses between the couples' appreciation of TEM as the dependent variable and patient' characteristics and the barriers and facilitators as the independent variable selected five variables for multivariate analysis: the sumscore of the need for patient information about prognosis and TEM, not informing the couple about the option of TEM during the first consultation, comparing natural conception chance with treatment chance, understanding that with good prognosis treatment was not indicated and the sumscore of practice in other clinics. Pregnancy status did not influence patients' appreciation of TEM in the univariate analysis. Interaction analysis showed no significant interaction between the included variables. Multivariate analysis showed a negative correlation between the reported appreciation of TEM and the need for more patient information about prognosis and TEM (P ¼ 0.047). The other four variables did not influence patients' appreciation of TEM (Table III) .
Professionals
In total 117 of the 167 (70%) invited professionals filled in the online questionnaire. The professionals were from all 12 regions and had been trained in all 8 academic centres in the Netherlands. Baseline characteristics of the professionals are summarized in Table IV . A minority of the professionals were male (33%), the mean age of the professionals was 45 years, 45 (39%) of them were fertility doctors and they had a mean of 11 years of experience. The mean reported adherence to TEM was 63%.
The percentages of professionals that experienced a barrier or facilitator are shown in Table V. In the domain of the intervention criticism on prognostic models, like missing factors was the most experienced barrier. The BMI and tobacco use were mentioned as missing factors in the prognostic models. In the domain of the professional him/ herself, the barriers forgetting to use the model and difficulties in counselling and communicating chances were experienced most frequently. None of the professionals experienced financial barriers for TEM. In the patient domain the professionals experienced advancing female age, urgency for action expressed by the couple, couples expecting immediate treatment after the fertility work up and couples with a history of miscarriage(s) as main barriers. The facilitators experienced most frequently were: local consensus among colleagues, a regular fertility meeting where subfertile couples are discussed after the fertility work up and the availability of a local protocol regarding the use of prognostic models and TEM.
The Cronbach alphas of the sumscores of the domains, i.e. the domain of the intervention, the domain of the professional, the domain of the patient and the domain of the clinic were 0.55, 0.66, 0.69 and 0.68, respectively.
Univariate analyses between the reported adherence to TEM as the dependent variable and the professional characteristics and the sum scores of the four domains as the independent variable, selected six variables for multivariate analyses: type of physician (fertility doctor), a professional frequently seeing fertility patients, a local protocol, local consensus, a regular fertility meeting and the sumscore of the barriers in the domain of the professionals (Table VI) . Interaction analysis of the included variables showed significant interaction between a regular fertility meeting and the sum score of the facilitators in the domain of the clinic. An interaction term of those two variables was developed and included in the multivariate model. Multivariate analyses showed a positive correlation between the reported adherence to TEM and the professional being a fertility doctor instead of a gynaecologist (P ¼ 0.041) and a non-significant correlation with the facilitators in the domain of the clinic (P ¼ 0.091). The sumscore of the barriers in the domain of the professional showed a negative correlation with adherence to TEM (P ¼ 0.008).
Discussion
This nationwide study quantified patients' and professionals' considerations for treatment or expectant management. We found that patients' appreciation of TEM was moderate and may be improved by developing adequate patient information material, since this was Survey of subfertility and tailored expectant management a factor increasing patients' appreciation of TEM. Professional adherence to expectant management was moderate as well and may be improved by implementing regular fertility meetings and local protocols and by better knowledge and communication skills of professionals, since these were factors influencing professionals' adherence to TEM.
A strength of this study is that both questionnaires were based on determinants identified by previous qualitative research (van den Boogaard et al., 2011a,b) . The step from best evidence to best practice needs various strategies which target the obstacles to change at different levels. Plans for change have to be based on the barriers and facilitators for change (Grimshaw et al., 2004; Curran et al., 2008) . The high response rates and the large geographical spread of participants provided us with a representative setting. In a previous patient preference study, subfertile couples preferred IUI with or without COS over expectant management, if the treatment independent pregnancy chance in the next 12 months was lower than 50% and lower than 40%, respectively (Steures et al., 2005) . Our study provides insight into their reasons for this preference and creates possibilities to improve the implementation of TEM.
This study is not without limitations. First, both patients and professionals may have given socially desirable answers. Second, a selection bias may have occurred as couples with a good outcome could have been more willing to respond and professionals not familiar with the model may have been less likely to respond. Taking these two limitations into account, appreciation of and adherence to TEM may be lower in real life, which only emphasizes the importance of this study. Finally, as all data collection was carried out in the Netherlands, the reported findings may not be generalizable to other countries. However, the barriers and facilitators we quantified were not specifically related to the Dutch setting and we therefore consider that our results are applicable for an international setting, if the reimbursement system is comparable. In countries where the incomes of doctors depend on how many couples the doctor treats, this would obviously overrule all other barriers and facilitators of TEM. In countries where patients have to pay for their fertility treatment themselves, this financial argument works the other way around: in these countries TEM could become an important strategy, and knowledge of the barriers and facilitators of TEM is also then valuable. This is not the first study to show that subfertile couples are not always content with expectant management. In our previous qualitative study in which we performed in depth interviews with couples who were counselled for TEM, we identified many dissatisfied couples (van den Boogaard et al., 2011a,b). In that qualitative study, we concluded that patients did not really understand the reasons for expectant management but in this nationwide survey patients reported a good understanding of the reasons for expectant management. This discrepancy may be explained by a 'social desirability response bias' in the survey: it is possible that patients did not want to admit that they did not understand the prognostic models and the reasons for the expectant management. This probably explains the need for more information and instructions about the prognostic models and the expectant management period, and provides a clear focus for improving implementation.
Forty-five percent of the couples who filled in the questionnaire conceived naturally in the TEM period, which confirms their good prognosis and the reason for the expectant management, which is in line with previous studies Brandes et al., 2011) .
Before the first visit to the hospital almost 90% of the couples expected that a cause for their subfertility would be found, one-third of the couples expected immediate treatment after the fertility work-up and a quarter of the couples expected both. At the same Survey of subfertility and tailored expectant management time, a majority of the professionals experienced couples' urgency for action and expectations for treatment as a barrier. It is thus likely that a better knowledge of patients' expectations improves communication and counselling, and eventually improves adherence to TEM. In clinical practice this may imply offering training to professionals to improve communication skills. The moderate professional adherence to the expectant management strategy is in line with one of our previous studies, in which a considerable percentage of couples were treated despite a good prognosis, and we also saw a higher adherence in clinics where a fertility doctor was working (van den Boogaard, Oude et al., 2011a,b) .
The wide range in the reported use of TEM (0 -100%) demonstrates a large variation between the professionals. This variability in adherence to guidelines between professionals corresponds with the results of other implementation studies in Dutch fertility care (Mourad et al., 2008; van Peperstraten et al., 2008) .
As we found a clear association between patients' appreciation of TEM and professionals' adherence to TEM and the barriers and facilitators, a targeted strategy is likely to improve the implementation of TEM and to decrease harmful and costly overtreatment. This strategy has to focus on the development of adequate patient information material, implementing regular fertility meetings and a local protocol in a clinic, as well as by teaching and training professionals to improve their communication skills and knowledge concerning TEM. 
